Desarrollo de un producto o servicio destinados a usuarios con Alzheimer by Sabrido Rojo, Guillermo
 Título del proyecto: Desarrollo de un producto o servicio desti-
nados a usuarios con Alzheimer
 Autor: Guillermo Sabrido Rojo
 Director: José Carlos Martinez Malo
 Estudios: Ingenieria de Diseño Industrial y Desarrollo del Pro-
ducto
 Convocatoria: Octubre de 2017
TRABAJO DE FINAL DE GRADO

1.PRESENTACIÓN        1
2 FASE DE INVESTIGACIÓN      3
 2.1 LA TERCERA EDAD     3
  2.1.1 Situación      3
  2.1.2 Tendencia      4
  2.1.3 ADV       4
 2.2 ALZHEIMER       5
	 	 2.2.1	Perfil	del	paciente	 	 	 	 	 5
  2.2.2 Síntomas      6
  2.2.3 Consecuencias     8
 2.3 SABADELL GENT GRAN     9
	 	 2.3.1	Trabajo	de	campo	 	 	 	 	 11
	 	 2.3.2	Terapia	ocupacional	 	 	 	 	 11
  2.3.3 Decisión      13
 2.4 TÉCNICA SNOEZELEN     14
	 	 2.4.1	Sala	multisensorial	 	 	 	 	 15
  2.4.2 Instrumentos      16
 2.5 NORMATIVA Y LEGISLACIÓN    17
3. FASE DE IDEACIÓN       19
     
 3.1 REQUISITOS       19
 3.2 PRIMERAS IDEAS      20
	 	 3.2.1	Análisis	de	las	primeras	ideas	 	 	 22
 3.3 NUEVOS REQUISITOS     24
 3.4 CONCEPTOS DE COJINES     24
 3.5 CONCEPTO FINAL      28
ÍNDICE
4. FASE DE PROTOTIPAJE       35
 4.1 INTRODUCCIÓN       35
 4.2 ELECCIÓN DE LOS MATERIALES     36
	 	 4.2.1	Electrónica	 	 	 	 	 	 	 36
  4.2.2 Tejido        36
	 	 4.2.3	Espumas	 	 	 	 	 	 	 37
	 	 4.2.4	Aditivo	plástico	para	fragancia	 	 	 	 37
  4.2.5 PET        38
 4.3 PROCESOS DE FABRICACIÓN     38
 4.4 ELECTRÓNICA        39
	 	 4.4.1	Componentes		 	 	 	 	 	 39
  4.4.2 Circuito        41
	 	 4.4.3	Código		 	 	 	 	 	 	 43
	 	 4.4.4	Aplicación	 	 	 	 	 	 	 46
 4.5 ESPUMA         47
 4.6 PATRONES Y COSTURA      50
	 	 4.6.1	Primer	patrón	 	 	 	 	 	 	 50
	 	 4.6.2	Segundo	patrón	 	 	 	 	 	 52
	 	 4.6.3	Tercer	patrón	 	 	 	 	 	 	 53
	 	 4.6.4	Resultado	 	 	 	 	 	 	 55
 4.7 CAJA ELECTRÓNICA       56
 4.8 PROTOTIPO FINAL       60
 4.9 PRESUPUESTO       61
5 FASE DE VALIDACIÓN        63
 5.1 EL DCM         63
 5.2 PROCESO DE VALIDACIÓN      63
6 NUEVAS LINEAS DE INVESTIGACIÓN     65
7 CONCLUSIONES         67
WEBGRAFÍA         69
INDICE DE FIGURAS        73
 



































Este	 cojín	 se	 vale	 de	 esta	 estimulación	
para	crear	espacios	que	son	famliares	a	la	





Antes	de	 la	 fase	de	 idealización	de	 ideas	
y	generación	de	ideas,	es	necesario	hacer	












problemáticas	 tanto	 en	 la	 vida	 de	 los	 re-
sidentes	 como	en	 la	 de	 los	profesionales	














2.1 LA TERCERA EDAD
2.1.1 Situación actual
Según	el	 INE	 (Instituto	Nacional	de	Esta-
dística),	del	 total	de	 toda	 la	población	es-
pañola,	que	oscila	en	unos	47	millones	de	
personas,	 el	 17,6%	 son	 mayores	 de	 65	
años	 de	 edad.	 Debido	 a	 la	 baja	 fecundi-
dad	y	al	aumento	de	la	longevidad,	se	está	
viendo	 incrementar	 este	 grupo	 de	 pobla-
ción,	 creándose	 una	 inversión	 en	 la	 pirá-
mide	poblacional	 en	 comparación	 a	 años	
atrás.	Cabe	destacar	que	no	hay	una	 re-
partición	homogénea	en	todo	el	territorio.
Obviamente,	 al	 hablar	 de	mayores	de	65	
años,	 estamos	 incluyendo	 a	 muchísima	
población,	 en	 concreto	 8,1	 millones.	 Por	





















de	 natalidad	era	mucho	mayor	 que	 la	 de	
mortalidad,	 por	 ello	 teníamos	 una	 base	




















persona	 realiza	 de	 forma	 diaria	 y	 que	 le	
permiten	 vivir	 de	 forma	 autónoma	 e	 inte-
grada	en	su	entorno	y	cumplir	su	rol	o	roles	
dentro	de	la	sociedad.













Estas	 actividades	 se	 ven	 afectadas	 en	
función	 del	 grado	 de	 dependencia	 de	 las	
personas	según	su	edad.	La	dificultad	para	
llevar	a	cabo	las	actividades	de	la	vida	dia-
ria	 está	 directamente	 relacionada	 con	 el	



















































las	 células	 nerviosas	 del	 cerebro.	 Por	 lo	










conductas	 problemáticas.	 En	 sus	 etapas	
avanzadas,	 la	 Enfermedad	 de	 Alzheimer	
conduce	 a	 la	 demencia	 y	 finalmente	 a	 la	
muerte.
2.2.1 Perfil del paciente
En	 la	 actualidad,	más	 de	 46	millones	 de	










ción	 en	 cuanto	 a	 sexo	 o	 etnia.	 Tampoco	
afecta	únicamente	a	quien	la	sufre,	sino	a	















Los	 enfermos/as	 de	 Alzheimer	 van	 per-
diendo	sus	recuerdos	y	su	identidad	hasta	
no	reconocer	la	realidad	que	les	envuelve.	















 Cambios de conducta
	 Pérdida	de	la	iniciativa
Según	 la	 OMS,	 los	 síntomas	 se	 pueden	
discernir	en	distintas	etapas	según	avanza	
la	enfermedad	de	la	demencia,	consecuen	
cia	 de	 padecer	 la	 enfermedad	 de	Alzhei-
mer:	












Etapa intermedia:	 A	 medida	 que	 la	 de-

















influye	 en	 la	 habilidad	 para	 comunicarse,	
cambios	de	personalidad		y	la	visión	espa-
cial	del	individuo.
Etapa tardía:	 La	 dependencia	 e	 inactivi-
dad	son	casi	totales.	Las	alteraciones	de	la	
memoria	son	graves	y	los	síntomas	y	sig-



























Cabe	 decir	 que	 hasta	 el	 momento	 todo	
este	deterioro	es	irreversible.
2.2.3 Consecuencias
La	 enfermedad	 del	Alzheimer,	 al	 ser	 una	
enfermedad	 degenerativa	 del	 cerebro,	 va	











2. Pérdida de otras funciones:
A	parte	de	perder	 la	memoria,	el	enfermo	
también	va	perdiendo	otras	funciones	sim-
ples	 que	 van	 desapareciendo	 a	 medida	
que	 lo	 hacen	 las	 conexiones	 neuronales.	
Capacidades	como	hablar,	 razonar,	perci-
bir,	etc…
3. Pérdida de autonomía:
Los	 dos	 puntos	 anteriores	 implican	 una	
clara	 pérdida	 de	 autonomía	 del	 enfermo.	
El	 desarrollo	 de	 la	 enfermedad	 hace	 que	
lo	que	al	principio	es	la	pérdida	leve	de	au-



















tal,	 lo	que	 implica	una	carga	de	 trabajo	y	
emocional	muy	pesada	para	la	familia.
6. Sobrecarga del cuidador:
A	 pesar	 de	 que	 la	 dependencia	 del	 indi-
viduo	 recae	en	 la	 familia,	 será	 una	única	
persona	la	que	deberá	cubrir	todas	las	fla-
quezas	del	enfermo.	Estos	suelen	padecer	
con	 frecuencia	 estrés,	 estado	 de	 ánimo	
más	bajo,	depresión	y	deterioro	en	sus	re-
laciones	interpersonales.
7. Repercusión en la familia:
Hay	que	tener	en	cuenta	que	tener	un	fa-
miliar	 con	Alzheimer	 no	 sólo	 implica	alte-





ponente	 emocional.	 La	 carga	 de	 trabajo	






Esta	patología	 implica	 tanto	 costes	direc-
tos,	 relativos	 a	 los	 gastos	 que	 supone	 la	
atención	del	cliente,	como	costes	 indirec-
tos,	derivados	de	los	cuidados	informales.	
Los costes directos sanitarios aumentan 
según	 progresa	 la	 enfermedad,	 ya	 que	
el	 paciente	 cada	 vez	 requerirá	 mayores	
atenciones,	utilizará	más	 los	servicios	sa-
nitarios,	 acudirá	 con	 mayor	 frecuencia	 a	








9. Efectos en la sociedad:
Se	ha	 calculado	 que	 a	 nivel	mundial,	 los	
costes	anuales	de	 la	demencia	 fueron	de	
















2.3 SABADELL GENT GRAN
La	siguiente	parte	de	la	investigación	trans-
curre	en	el	centro	de	Sabadell	Gent	Gran,	






agrupan	 las	 habitaciones	 y	 apartamentos	

















Para	 ello,	 dentro	 de	 Sabadell	 Gent	 Gran	
hay	 un	 conjunto	 de	 profesionales	 de	 dis-
tintos	campos	que	trabajan	en	equipo	para	














































 7	a	10	h	 	 Levantarse
	 9	a	10	h	 	 Desayuno
	 11	a	13	h	 	 Actividades
	 12:30	a	14:30	h	 Comer
	 16	a	17	h	 	 Merienda
	 17	a	19	h	 	 Actividades
	 19	a	21	h	 	 Cena
	 22	a	8	h		 	 Descanso
El	 centro	 también	 accede	 a	 dar	 la	medi-
cación	 personalizada	 para	 cada	 residen-







El	 centro	 lo	 recomienda	 sobretodo	en	 fe-
chas	especiales,	como	Navidad,	Cumplea-
ños o Año Nuevo.

















2.3.1 Trabajo de campo





en	 Sabadell	 Gent	 Gran,	 donde	 se	 harán	
reuniones	 con	 los	 distintos	 profesionales	
del	centro,	y	a	su	vez,	se	les	seguirá	en	su	
rutina	donde	desempeñan	sus	labores.



















una serie de reuniones con cada uno de 
los	profesionales	del	centro.	Debido	a	que	















Por	 último,	 también	 se	 realizarán	 interc-
ciones	con	 los	residentes	del	centro	y	 las	
visitas	(familiares,	amigos,	etc).	Estas	opi-
niones	 también	 pueden	 arrojar	 un	 punto	



















de su condición. 
Estas	 rutinas	 se	 basan	 en	 el	ACP	 (Aten-
ción	centrada	en	la	persona).	Predica	con	
la	 individualidad	 y	 la	 flexibilidad	 de	 cada	
residente.	 También	 aconseja	 tratar	 a	 los	
afectados	por	 la	enfermedad	como	a	per-
sonas	normales	y	no	infantilizarlos.	Una	de	





fician	 o	 perjudican	 el	 estado	 de	 ánimo	 y	









la	 tabla	en	el	 residente,	 y	 si	 hay	que	po-















 Talleres de memoria:	 Se	 usan	 fi-





 Talleres de cocina: Concentra su 
atención	y	es	algo	en	lo	que	muchos	resi-
dentes	tienen	destreza.


















 Validación:	 Validar	 los	 sentimien-
tos	del	 residente	a	 través	de	su	 realidad.	




de	 manera	 emocional	 de	 manera	 suave	
para	validar	sus	sentimientos	dentro	de	la	
realidad	y	encontrar	conexiones	con	situa-
ciones	 que	 pueden	 ayudar	 a	 controlar	 el	
estado	de	ánimo	de	la	persona).
 Materiales de simulación cog-
nitiva (Sala Multisensorial): Sesión de 
valoración	donde	se	estimula	visualmente	
mientras	se	establece	contacto	físico	sua-




















responde	 de	manera	 diferente	 a	 los	 estí-
mulos.	 Siempre	 se	mantiene	 un	 contacto	
físico	con	 la	persona,	y	se	 la	deja	expre-





















la	 conversación.	 A	 partir	 de	 ahí,	 intentar	
ganar	 su	 confianza	 sin	 son	 reacios	 a	 los	
trabajadores	del	centro	o	en	la	terapia.
























Por	 tanto	 se	 ha	 escogido	 el	 espacio	 de	
la	 zona	multisensorial,	 donde	 se	 llevan	 a	
cabo	terapias	con	estimulación	de	los	sen-
tidos.	Sin	embargo,	en	esta	sala,	hay	una	
gran	 oportunidad	 de	 implementar	 la	 esti-
mulación	de	otros	sentidos	como	el	del	ol-
fato,	 ya	 que	 es	 uno	 de	 los	 sentidos	más	
potentes	de	los	cinco.	
Además,	 al	 potenciar	 y	 estimular	 el	 olfa-
to	 se	 puede	 paliar	 parcialmente	 la	 falta	















diendo	 sensibilidad;	 así	 que	 al	 estimular-
los,	puede	provocar	un	aumento	del	apeti-
tio	del	sujeto.













timulación	 multisensorial	 (antiguo	 Egipto,	
celtas,	 godos,	 romanos,	 griegos,	 culturas	
orientales,...).	 Todos	 ellos	 desde	 diferen-





A	 finales	 de	 los	 años	 70,	 en	Holanda	 se	



















Destacar	 que	 el	 trabajo	 de	 estimulación	




El	 espacio	 Snoezelen	 favorece	 trabajar	
unos	objetivos	determinados	e	individuali-
zados	al	perfil	sensorial	de	cada	persona,	




para	 discapacitados,	 pero	 cada	 vez	 más	









“En las salas sensoriales creamos 
ambientes accesibles física y cogni-
tivamente que fomentan la estimula-
ción de los sentidos, la interacción 
y la comunicación. Son ambientes 
relajados y agradables, donde las 
personas están en un estado muy 
positivo. Asimismo, existen diferen-
tes elementos muy estimulantes que 
hacen que las personas se puedan 
concentrar en actividades sencillas
Fig.9.	Sala	Multisensorial15
que permiten trabajar aspectos como 
la memoria, la comunicación, el de-
sarrollo cognitivo e incluso aspectos 
relacionados con la fisioterapia o la 
logopedia. Es un espacio ideal para 
conectar con uno mismo, con el en-
torno, con los terapeutas...”.
Su	 aplicación	 en	 centros	 sociosanitarios,	
deriva	 de	 que	 el	 envejecimiento	 provoca	
cambios	en	la	parte	del	cuerpo	relacionada	
con	las	sensaciones	y	modifica	la	forma	en	
que	 los	sentidos	 (gusto,	olfato,	 tacto,	 vis-
ta	y	oído)	dan	información.	De	este	modo,	
dichos	 sentidos	 se	 vuelven	más	 lentos	 y	
torpes	y	se	necesita	mayor	cantidad	de	in-
formación	 sensorial	 para	 apreciar	 la	 sen-
sación.
En	 los	 casos	 de	Alzheimer,	 dependiendo	









car	 recuerdos	 y	 experiencias	 propias	 del	
paciente.	






 En la fase severa,	se	potencia	la
estimulación	 para	 mejorar	 la	 calidad	 de	




Dentro	de	 la	 sala	multisensorial,	 hay	una	




y	 diferentes	 tamaños,	 formas	 y	 texturas.	
De	esta	manera	se	experimentan	multitud	
de	 cambios	 de	 texturas	 que	 estimulan	 el	
cerebro.	En	estos	casos	 las	posibilidades	
son	 ilimitadas	 respecto	 a	 la	 variedad	 de	
texturas	que	se	pueden	usar.
 Visión:	Se	emplea	fibra	óptica,	 tu-
bos	 de	 burbujas	 con	 múltiples	 aplicacio-
nes,	y	discos	de	efectos	con	su	proyector.	
Son	los	productos	que	mas	suelen	 llamar	
la	 atención	 al	 ser	 visuales.	 Consisten	 en	
variaciones	de	luz	y	formas,	con	movimien-















































electromagnética de los equipos eléctricos 
y electrónicos a fin de garantizar el funcio-
namiento del mercado interior de la Unión 
Europea, exigiendo que los equipos cum-
plan un nivel adecuado de compatibilidad 
electromagnética.
Decreto 110/2015
Se tipifica la gestión de residuos de apara-
tos electrónicos en el momento del fin de 
su ciclo de vida.
D.C. 2014/30/UE
Cualquier aparato acabado, o una combi-
nación de ellos comercializada como uni-
dad funcional única destinada al usuario 
final, y que pueda generar perturbaciones 
electromagnéticas, o cuyo funcionamiento 




Regula toda la normativa y seguridad de 
productos sanitarios, entre los que se inl-
cuye el producto a diseñar.
D.C. 2014/53/UE
Regula los aparatos electrónicos que usen 
radiocomunicación para comunicar o loca-
lizar con otros aparatos electrónicos.
A	parte	de	esta	normativa,	al	ser	un	produc-





o	 patrón	 frente	 al	 cual	 se	 homologan.	 A	

































Después	de	 la	 fase	de	 investigación	con-












 Estimular el sentido del olfato.  
Se puede combinar con la estimula-
ción de otros sentidos, pero solo de 
manera opcional.
 Debe usarse mediante una in-
teracción sencilla, que personas con 
demencia y alzheimer puedan usar 
el producto de manera rápida y fácil.
 El producto debe interacionar 
con el usuario de manera que pueda 


























3.2.1 Analisis de las primeras 
ideas











	 Los	 distintos	 conceptos,	 debido	 a	
su	 diseño,	 no facilitan la estimulación 







cia,	 y	no se puede dar por hecho que 
interaccionarán de manera racional y 




























Lo	 que	 se	 consigue	 con	 la	 almohada	 de	
viaje	es	prevenir	estos	ángulos	poco	salu-






 Evita ángulos poco saludables 
del cuello, tanto de forma transversal 
como longitudinal, provocados por la 
mala postura de la cabeza al estar 
sentados en la silla de rueda.
 Evita las contracturas ocasio-
nadas por las malas posturas y los 
ángulos poco saludables del cuello.
 Mejora la comodidad del usua-
rio a la vez que se realiza la terapia 
multisensorial. En esta terapia es 
crucial que el usuario adquiera una 
sensación de bienestar, que puede 
ser truncada por dolores de cuello y 
contracturas.
A	 partir	 de	 esta	 premisa,	 se	 empieza	 la	











A	partir	 de	 este	 analisis,	 se	 procede	 a	 la	
ampliación	de	los	requisitos	del	diseño:
 Estimular el sentido del olfato.  
Se puede combinar con la estimula-
ción de otros sentidos, pero solo de 
manera opcional.
 Debe usarse mediante una in-
teracción sencilla, que personas con 
demencia y alzheimer puedan usar 
el producto de manera rápida y fácil.
El producto debe interacionar con el 
usuario de manera que pueda rela-
jarlo o estimularlo según precise la 
situación.
 Combinar la estimulación de 
varios sentidos para crear un espa -
 
cio (playa, bosque, montaña, etc), de 
manera que se pueda favorecer a la 
aparición de episodios de lucidez.
 Para crear este espacio, hacer 
uso del tacto, el olfato y el oido. La 
combinación de estos sentidos pue-





3.4 CONCEPTOS DE COJÍNES















dos	opciones:	 usar	 plásticos	 con	olor	mi-


























Por	 último,	 se	 han	 buscado	 varios	 espa-








































tienen	 el	 aroma.	 Este	 aroma	 viene	 dado	



















modo	 y	 firme	 que	 no	 dañe	 el	 cuello	 del	
usuario,	ni	sus	cervicales	o	cabeza.
Todas	estas	partes	van	unidas	con	velcro	
entre	 ellas	 y	 englobadas	 dentro	 de	 una	
funda	 lavable	 con	 unas	 cremalleras,	 que	














































la	 mayoria	 de	 los	 usuarios,	 y	 sobretodo	
muy	característicos.	Son	espacios	con	un	
aroma	 muy	 propio	 que	 se	 distingue	 cla-







































decir,	 que	 se	 busca	 comprobar	 las	medi-
das	 y	 volúmenes	 a	 escala	 real;	 y	 validar	





los	 tejidos,	 el	 sonido	 ambiente,	 el	 relleno	
de	las	almohadas	de	cuello	transmitiran	las	
sensaciones	de	este	espacio.
En	 este	 proceso,	 primero	 se	 realiza	 un	








totipo	 que	 incluirá	 la	 almohada	 de	 cuello	
con	sus	distintas	partes.





































de	 código	 abierto	 para	 realizar	 prototipos	
electrónicos,	 con	 multitud	 de	 dispositivos	
periféricos.	Al	 ser	 un	 software	 de	 código	
abiero,	su	uso	es	totalmente	gratuito;	y	al	
tener	 una	 amplia	 variedad	 de	 periféricos,	
no	 hay	 problema	 de	 compatibilidad	 con	
ningun	módulo	en	especial.
Los	 módulos	 y	 demás	 componentes	 del	
circuito	 electrónico	 han	 sido	 escogidos	
buscando	 una	 compatibilidad	 total	 con	 el	
software	de	Arduino.
4.2.2 Tejido





	 Perduran	 una	 larga	 cantidad	 de	



















tela	 similar	 a	 la	 de	 las	 fundas	 interiores,	
pero	 con	 un	 cambio.	Mientras	 las	 fundas	
interiores	son	100%	algodón,	la	funda	ex-
terior	es	97%	algodón,	y	3%	poliéster.
Este	 cambio	 se	 debe	 a	 que	 la	 funda	 ex-
terior	necesita	las	mismas	propiedades	de	
las	características	que	las	interiores,	pero	
con	 un	 componente	 de	 elasticidad,	 para	









En	 cuanto	 a	 las	 diferentes	 espumas	 que	
hay	en	el	mercado,	se	ha	acabado	esco-
















4.2.4 Aditivo plástico con fragan-
cia
Para	 el	 relleno	 de	 aromático	 de	 la	 almo-

















Para	 el	 relleno	 se	 ha	 elegido	 un	 aditivo	
plástico	que	da	fragancia	si	se	mezcla	con	






















las	 más	 competitivas	 del	 mercado.	 Todo	
esto	sumado	a	la	ligereza	y	fácil	manipula-
ción	del	producto.




4.3 PROCESOS DE FABRICA-
CIÓN
En	 cuanto	 a	 los	 procesos	 de	 fabricación	











tral	 de	 la	almohada,	 también	se	 fabricará	
y	 cortará	 a	mano,	 con	 la	 ayuda	 de	 unos	
patrones	de	cartón	corrugado.
Respecto	 a	 los	 aditivos	 plásticos,	 el	 pro-












controla	 desde	 la	 placa	base	de	Arduino,	
que	a	su	vez	responde	a	una	señal	blue-
tooth	que	se	envia	desde	un	Smartphone.





























ministrar	 corriente	 desde	 un	 placa	 de	Ar-
duino	o	con	una	pila.
En	este	caso	se	ha	escogido	un	altavoz	de	










receptor	 de	 bluetooth.	 Además,	 dispone	
de	comandos	que	puden	dar	y	recibir	una	
gran	variedad	de	comandos.
La	 función	 de	 este	módulo	 es	 permitir	 el	
control	 de	 la	 reproducción	 y	 pausa	 de	 la	
pista	de	audio,	que	se	 reproduce	durante	
la	terapia,	desde	un	smartphone	o	tablet,
Se	 ha	 escogido	 este	módulo	 debido	 a	 la	




TRANSISTOR BC 546b NPN
El	transistor	en	este	circuito	es	el	que	cum-














A	 continuación	 se	 explica	 el	 montaje	 del	
circuito,	 y	 el	 funcionamiento	más	 en	 pro-
fundidad.
MONTAJE




















Por	 lo	que	 respecta	al	 funcionamiento,	 la	
señal	se	recibe	desde	el	módulo	bluetooth	
HC05	a	la	placa.
A	 contiuación,	 se	 procesa	 la	 información	
recibida,	y	cuando	se	cumple	la	condición	









































Seguidamente,	 se	 inicia	 la	 conexión	 del	




A	 continuación,	 se	 declaran	 las	 condicio-





















































































     {
										rc	=	BTserial.read();
										if	(recvInProgress	==	true)	
          {
															if	(rc	!=	endMarker)	




               }
															else	







               }
          }
 
										else	if	(rc	==	startMarker)	{	recvInProgress	=	true;	}









Primero	 de	 todo	 se	 debe	 establecer	 una	


















En	 el	 caso	 de	 este	 prototipo,	 al	 tener	 en	
cuenta	el	coste	del	molde,	de	precio	muy	
elevado	 para	 la	 fabricación	 de	 un	 único	
modelo,	se	decide	que	la	pieza	de	espuma	
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4.6 PATRONES Y COSTURA
En	 el	 mundo	 textil,	 los	 patrones	 son	 los	
planos	 para	 crear	 los	 productos	 con	 una	
forma	 determinada,	 de	 la	misma	manera	






que	 esta	 dvidido	 en	 tres	 partes,	 ninguno	
de	los	patrones	encontrados	servian	como	
guia,	debido	a	su	simpleza.	
Por	 ello,	 se	 opta	 por	 construir	 un	 primer	
patrón	aproximando	el	desarrollo	del	gro-
sor	de	la	espuma	fabricada	anteriormente,	
para	 una	 posterior	 validación	 con	 la	 tela	
cortada	 y	 cosida	 encima	 de	 la	 espuma	
para	determinar	los	ángulos	de	corte.
A	partir	de	esos	nuevos	ángulos	de	corte,	

















































Con	 la	espuma	en	su	 interior,	se	fijan	 las	
nuevas	líneas	de	corte	del	patrón.
Después	 se	 descosen	 las	 dos	 piezas	 de	
tela,	y	se	miden	 los	nuevos	ángulos	para	
poder	cambiar	el	patrón	original,	que	dan	









se	 hacen	 unas	 circunferencias	 de	 10	 cm	





































































tar	 almacenada	 dentro	 de	 la	 espuma,	 es	
necesario	el	diseño	de	una	caja	para	que	





































  149,50  











































Desarrollo de un producto o servicio destinado a usuarios con 
Alzheimer










Todas las piezas estan hechas a 















tan dos unidades de cada.
A	 continuación,	 se	 juntan	 las	 piezas	 si-
































































	 	 Altavoces	cylewet	2	pcs	8ohms	0.5	W	 	 	 9,11	€
    
	 	 Cables	Jumper	 	 	 	 	 	 2,63	€
	 	 Elegoo	UNO	R3	 	 	 	 	 	 7,99	€
	 	 Transistor	NPN	BC546	 	 	 	 	 0,14	€
	 	 Tarjeta	micro	SD	 	 	 	 	 	 4,86	€
	 	 Resistencia	6K8	ohms	 	 	 	 	 0,08	€
	 	 Tela	New	Cottonet	 	 	 	 	 	 2,95	€
	 	 Tela	Saten	Algodón	 	 	 	 	 	 6,90	€
	 	 Espuma	D25	100	mm	 	 	 	 	 9,22	€
	 	 Pegamento	de	contacto	 	 	 	 	 2,85	€
	 	 Placa	PET	transparente	1,5	mm	 	 	 	 3,55	€
	 	 PIla	9	V	 	 	 	 	 	 	 3,89	€
	 	 HC-05	Bluetooth	Device	 	 	 	 	 4,97	€
	 	 Cable	pila	 	 	 	 	 	 	 1,00	€
	 	 Módulo	Micro	SD	 	 	 	 	 	 1,00	€
	 	 Aditivos	plásticos	CROMOFIX	50B004	 	 	 17,49	€















requerido	 para	 amortizar	 únicamente	 el	

















Los	 otros	 componentes	 conservarian	 el	
precio	inicial,	dado	que	los	lotes	no	son	de-














ción a 300 unidades. 
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5.1 EL DCM
El	 DCM,	 o	 Demencia	 Care	Mapping,	 co-
mentado	 anteriormente,	 es	 tanto	 una	 he-
rramienta	como	un	proceso.	
La	herramienta	la	componen	las	observa-
ciones	 	 y	 los	 marcos	 de	 codificación;	 es	
decir,	 las	 observaciones	 intensivas	 y	 de-




El	 proceso,	 por	 otra	 parte,	 es	 el	 uso	 del	
DCM	 como	 directriz	 en	 el	 desarrollo	 de	



















sucedido a cada individuo. 












tivamente	 y	 perturbar	 el	 bienestar	 de	 las	
personas	con	demencia	y	alzheimer,	se	ha	
decidido	 hacer	 un	 proceso	 de	 validación	







5. FASE DE VALIDACIÓN
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Después	 de	 las	 sesiones	 de	 valoración	
de	los	sujetos,	estos	coincidian	en	que	se	
transmitia	la	sensación	de	la	olas	del	mar.












ca en su interior.
Respecto	 al	 tacto,	 los	 granos	 del	 aditi-
vo	plástico	 transmitian	 la	 sensación	a	 los	





























	 Optimizar	 los	 procesos	de	 fabri-





rios,	 extraido	 con	 sesiones	 de	 valora-
ción	y	con	la	ayuda	del	DCM,	en	una	
base	de	datos,	y	según	el	usuario	que	
haga	 uso	 de	 del	 producto,	 el	 sonido	


















también	 cambiar	 el	 diseño	 de	 las	 telas,	
según	su	 tacto	y	 sus	características	para	
transportar	al	usuario	al	espacio	a	crear.
6. NUEVAS LÍNEAS DE IN-
VESTIGACIÓN
65































Queda	 patente	 que	 los	 tiempos	 de	 cada	
fase	se	han	alargado,	sobretodo	en	la	fase	
de	investigación,	debido	a	a	gran	cantidad	








previsto,	 dado	 a	 las	 problemáticas	 en	 el	
















valoración	 de	 estos	 patrones	 de	 costura	





















Descubren	 el	 mecanismo	 cerebral	 que	 conecta	 el	 olfato	 con	 el	 apetito.	 JANO.ES	ME-



















































































Fig.4.Cerebro	 en	 etapa	 inicial	 de	 Alzheimer	 https://es.slideshare.net/AVSUdeA/alzhei-
mer-y-cerebro
Fig.5.	 	 Cerebro	 en	 etapa	 intermedia	 de	Alzheimer	 https://es.slideshare.net/AVSUdeA/al-
zheimer-y-cerebro


























Fig.25.	 Paisaje	 de	 playa	 http://odkazodvas.info/imagebgkl-beautiful-beach-back-
grounds-desktop.shtm	
Fig.26.	Paisaje	de	bosque	https://es.pinterest.com/pin/349732727288168824/?lp=true	













































































bajo,	 el	 número	 de	 visitas,	 con	 quien	 se	










grandes	 bloques,	 aunque	 están	 conecta-
das	por	múltiples	zonas	comunes.	La	pri-







Dentro	 de	 la	 residencia	 se	 encuentra	 el	
comedor,	 la	 sala	 polivalente	 donde	 se	








ra	 que	 los	 residentes	 están	 ocupados	 el	
máximo	 tiempo	posible.	El	 servicio	de	al-
muerzo	 y	merienda	 se	 realiza	 en	 los	 co-
medores	de	cada	planta,	mientras	que	 la	
comida	y	 la	cena	se	realizan	en	el	come-
dor	 de	 la	 planta	 baja.	 Del	 mismo	 modo,	
las	actividades	como	talleres	o	fisioterapia	
grupal	se	realizan	en	distintas	salas	de	la	









seguimiento	 del	 paciente	 se	 refiere.	A	 su	
vez,	también	tienen	conexión	con	la	farma-
cia	que	 les	 suministra	 los	medicamentos,	
que	 al	 hacerlo	 en	 forma	 de	 blíster	 para	
cada	residente,	les	facilita	el	trabajo.
La	filosofía	del	centro	es	 la	de	“no	atadu-
ras”,	 con	 lo	 que	 en	 vez	 de	 cinturones	 y	
correas	(no	se	excluyen	en	los	casos	más	

















	 Las	 camas	 de	 los	 residentes	 solo	
tienen	movimiento	en	un	eje,	es	decir,	úni-
camente	suben	y	bajan.
	 Las	 pulseras	 con	 sensor	 van	 con	
pila,	la	cual	se	gasta	rápido.	Algunos	resi-
dentes	ni	quieren	ponerse	la	pulsera.
	 Hay	 un	 problema	 de	 organización	
con	 las	 prótesis	 (algunas	 se	 acaban	 per-
diendo).
	 La	 planta	 baja	 es	 un	 punto	 de	 en-
cuentro	social.
	 La	 zona	del	 jardín	está	muy	desa-
provechada.
	 La	 sala	 multisensorial	 tiene	 poten-
cial	de	mejora.

















noticias	 y	 sucesos	 que	 los	 mismos	 resi-
dentes	hayan	visto	en	la	televisión	o	escu-
chado	en	la	radio.	De	esta	manera,	se	les	















varían	 dependiendo	 la	 época	 del	 año,	 o	
incluso	con	ayudas	externas	al	centro	(ar-
teterapia,	musicoterapia,	etc).
Al	 final	de	 la	 visita,	 se	sugirió	una	de	 las	
problemáticas	de	la	peluquería,	en	 la	que	
la	 pica	 portátil	 para	 lavar	 cabezas	 no	 es	
eficaz	y	pierde	agua	al	realizar	su	función.
Conclusiones y observaciones
	 Algunos	 residentes	que	no	 reciben	
estímulos	durante	las	actividades	se	duer-
men.
	 Se	 organizan	 colonias	 y	 excursio-
nes	para	los	residentes.
	 Para	que	los	residentes	participen









mayoría	 de	 residentes	 usan	 silla	 de	 rue-
das.
2.3.5 Coordinadora de mañanas
La	 función	 de	 la	 coordinadora	 de	 maña-
nas	 es	 asegurar	 el	 buen	 funcionamiento	
del	 centro	 durante	 la	 jornada.	Gestiona	 y	
controla	muchos	aspectos	del	día	a	día	de	
los	residentes,	como	el	sistema	de	lavan-









nera	 que	 al	 ser	 espacios	 pequeños,	 hay	
diferentes	 turnos	 de	 desayuno.	Al	 acabar	





asegurarse	 de	 que	 el	 residente	 no	 haya	
aparecido	por	alguna	zona	donde	 los	 tra-
bajadores	 hayan	 podido	 verificar	 que	 na-
dad	fuera	de	la	rutina	haya	ocurrido	a	esa
ra	 que	 los	 residentes	 están	 ocupados	 el	
máximo	 tiempo	posible.	El	 servicio	de	al-
muerzo	 y	merienda	 se	 realiza	 en	 los	 co-
medores	de	cada	planta,	mientras	que	 la	
comida	y	 la	cena	se	realizan	en	el	come-
dor	 de	 la	 planta	 baja.	 Del	 mismo	 modo,	
las	actividades	como	talleres	o	fisioterapia	
grupal	se	realizan	en	distintas	salas	de	la	









seguimiento	 del	 paciente	 se	 refiere.	A	 su	
vez,	también	tienen	conexión	con	la	farma-
cia	que	 les	 suministra	 los	medicamentos,	
que	 al	 hacerlo	 en	 forma	 de	 blíster	 para	
cada	residente,	les	facilita	el	trabajo.
La	filosofía	del	centro	es	 la	de	“no	atadu-
ras”,	 con	 lo	 que	 en	 vez	 de	 cinturones	 y	
correas	(no	se	excluyen	en	los	casos	más	































	 Lo	 mismo	 ocurre	 en	 las	 zonas	 de	
los	ascensores	para	bajar	a	la	planta	baja,	






nicación	 interna	 transformados	 a	 falta	 de	
materiales).
	 La	 ropa	de	 la	 lavandería	está	ges-
tionada	 por	 una	 empresa	 externa,	 lo	 que	
hace	que	se	pierdan	piezas	de	ropa.






su	 psicomotricidad.	 Hace	 sesiones	 para	











música	 relajada	 para	 empezar	 a	 calentar	
las	 articulaciones.	El	 estilo	 cambia	 a	 una	
música	más	animado,	y	se	empiezan	a	ha-
cer	 ejercicios	 de	 movilidad	 articular	 para	
mejorar	su	flexibilidad	y	activar	el	cuerpo.	





	 El	 calentador	 para	 contracturas	









La	 función	 de	 las	 cuidadoras,	 como	 su	
nombre	indica,	es	cuidar	a	los	residentes,	













la	 lavandería;	y	 la	 limpia	se	coloca	en	los	
armarios.	Por	último	se	ayuda	a	todos	los	







actividad	 que	 se	 vaya	 a	 realizar.	Muchas	



































están	 contenidos	 en	 blisters	 individuales	
para	cada	residente	con	los	días	de	la	se-
mana,	y	las	tomas	que	deben	hacer	cada	




los	 tratamientos	 y	 curas	 recetados	 por	 el	
médico	 que	 precisen	 de	 la	 ayuda	 de	 las	
enfermeras.	Además,	se	preparan	los	me-










que	 se	 deben	 preparar	 todas	 las	 tomas	



























	 Se	pierde	mucho	 tiempo	 triturando	
y	 preparando	 los	medicamentos	 de	 cada	
residente,	ya	que	cada	uno	tiene	necesida-
des	diferentes.
 Los carros de medicinas tienen mu-
cho	potencial	en	cuanto	a	su	organización	
y	al	momento	de	dispensar	medicamentos.












	 Optimizar	 el	 proceso	 en	 el	 que	 se	
preparan	las	medicinas.	En	el	caso	de	los	






El	 encargado	 de	 mantenimiento	 se	 en-






acude	 donde	 se	 requieran	 sus	 servicios	
a	través	de	un	teléfono	móvil	interno.	Sus	
tareas	durante	 la	 visita	pasan	por	asegu-
rar	 el	 buen	 funcionamiento	 de	 las	 calde-









positivos	 electrónicos	 son	 que	 los	 cables	
se	 desconectan	 dependiendo	 del	 uso,	 y	
que	se	agotan	las	pilas	con	facilidad.
	 La	 organización	 de	 los	 espacios	
cambia	 según	 las	actividades	que	 se	ha-














La	ayuda	a	 los	 residentes	 se	 puede	divi-
dir	entre	tres	fases,	según	los	tramites	que	
quieran	hacer:
PREINGRESO:	 Información	 de	 los	 ser-
vicios	 del	 centro,	 condiciones	 de	 acceso,	
precios,	etc.	para	 las	personas	que	están	
valorando	el	ingreso.	A	continuación	se	re-
gistra	 la	 solicitud.	 Cuando	 se	 confirma	 el	
ingreso:
	 Recogida	 de	 información	 que	 se	
transmite	al	resto	de	profesionales.

















quedado	 pendientes.	 En	 algunos	 casos,	
se	 amplía	 el	 conocimiento	 de	 la	 persona	
atendida,	para	conocer	rasgos	de	su	per-
sonalidad.




A	 continuación	 se	 gestionan	 los	 trámites	
administrativos	que	pueden	surgir	(Cam	-
bios	de	habitación,	Custodia	y	administra-




































	 El	 botón	 de	 ayuda	 no	 sirve	 (no	 lo	
pueden	usar).	Se	debe	buscar	una	alterna-
tiva.
	 Los	 sillones	son	 incomodos,	 y	que	
los	 reposabrazos	 son	 demasiado	 altos,	 y	
dificulta	levantarse	y	sentarse	del	sillón.
	 Algunos	 de	 los	 residentes	 tienen	







	 Desconfianza	 de	 las	 terapias	 para	
los	residentes	con	demencia.
	 Terapias	 que	 impliquen	 a	 las	 fami-
lias.
	 Información	 de	 las	 prendas	 podría	






The  Arduino  Uno  is  a  microcontroller  board  based  on  the  ATmega328  (datasheet).  It  has  14  digital 
input/output pins (of which 6 can be used as PWM outputs), 6 analog inputs, a 16 MHz crystal oscillator, a 
USB connection,  a power jack,  an ICSP header,  and a reset  button.  It  contains everything needed to 
support the microcontroller; simply connect it to a computer with a USB cable or power it with a AC-to-DC 
adapter or battery to get started. The Uno differs from all preceding boards in that it does not use the FTDI 
USB-to-serial driver chip. Instead, it features the Atmega8U2 programmed as a USB-to-serial converter.
"Uno" means one in Italian and is named to mark the upcoming release of Arduino 1.0. The Uno and version 
1.0 will be the reference versions of Arduno, moving forward. The Uno is the latest in a series of USB 
Arduino boards, and the reference model for the Arduino platform; for a comparison with previous versions, 
see the index of Arduino boards.
EAGLE files: arduino-duemilanove-uno-design.zip Schematic: arduino-uno-schematic.pdf
Microcontroller ATmega328
Operating Voltage 5V
Input Voltage (recommended) 7-12V
Input Voltage (limits) 6-20V
Digital I/O Pins 14 (of which 6 provide PWM output)
Analog Input Pins 6
DC Current per I/O Pin 40 mA
DC Current for 3.3V Pin 50 mA
Flash Memory 32 KB of which 0.5 KB used by bootloader
SRAM 2 KB 
EEPROM 1 KB 
Clock Speed 16 MHz
The Arduino Uno can be powered via the USB connection or with an external power supply. The power  
source is selected automatically.
External (non-USB) power can come either from an AC-to-DC adapter (wall-wart) or battery. The adapter 
can be connected by plugging a 2.1mm center-positive plug into the board's power jack. Leads from a 
battery can be inserted in the Gnd and Vin pin headers of the POWER connector.
The board can operate on an external supply of 6 to 20 volts. If supplied with less than 7V, however, the 5V 
pin may supply less than five volts and the board may be unstable. If using more than 12V, the voltage 
regulator may overheat and damage the board.  The recommended range is 7 to 12 volts.
The power pins are as follows: 
• VIN. The input voltage to the Arduino board when it's using an external power source (as opposed to 
5 volts from the USB connection or other regulated power source). You can supply voltage through 
this pin, or, if supplying voltage via the power jack, access it through this pin. 
• 5V. The regulated power supply used to power the microcontroller and other components on the 
board. This can come either from VIN via an on-board regulator, or be supplied by USB or another 
regulated 5V supply. 
• 3V3. A 3.3 volt supply generated by the on-board regulator. Maximum current draw is 50 mA. 
• GND. Ground pins. 
The Atmega328 has 32 KB of flash memory for storing code (of which 0,5 KB is used for the bootloader); It  
has also 2 KB of SRAM and 1 KB of EEPROM (which can be read and written with the EEPROM library).
Each of the 14 digital pins on the Uno can be used as an input or output, using pinMode(), digitalWrite(), and 
digitalRead() functions. They operate at 5 volts. Each pin can provide or receive a maximum of 40 mA and 
has an internal  pull-up resistor  (disconnected by default)  of  20-50 kOhms.  In  addition,  some pins have 
specialized functions: 
• Serial: 0 (RX) and 1 (TX). Used to receive (RX) and transmit (TX) TTL serial data. TThese pins are 
connected to the corresponding pins of the ATmega8U2 USB-to-TTL Serial chip . 
• External Interrupts: 2 and 3. These pins can be configured to trigger an interrupt on a low value, a 
rising or falling edge, or a change in value. See the attachInterrupt() function for details. 
• PWM: 3, 5, 6, 9, 10, and 11. Provide 8-bit PWM output with the analogWrite() function. 
• SPI: 10 (SS), 11 (MOSI), 12 (MISO), 13 (SCK). These pins support SPI communication, which, 
although provided by the underlying hardware, is not currently included in the Arduino language. 
• LED: 13. There is a built-in LED connected to digital pin 13. When the pin is HIGH value, the LED is  
on, when the pin is LOW, it's off. 
The Uno has 6 analog inputs, each of which provide 10 bits of resolution (i.e. 1024 different values). By  
default they measure from ground to 5 volts, though is it possible to change the upper end of their range 
using  the  AREF  pin  and  the  analogReference()  function.  Additionally,  some  pins  have  specialized 
functionality: 
• I2C: 4 (SDA) and 5 (SCL). Support I2C (TWI) communication using the Wire library. 
There are a couple of other pins on the board: 
• AREF. Reference voltage for the analog inputs. Used with analogReference(). 
• Reset. Bring this line LOW to reset  the microcontroller.  Typically  used to add a reset  button to 
shields which block the one on the board. 
See also the mapping between Arduino pins and Atmega328 ports. 
The Arduino Uno has a number of facilities for communicating with a computer, another Arduino, or other 
microcontrollers. The ATmega328 provides UART TTL (5V) serial communication, which is available on 
digital pins 0 (RX) and 1 (TX). An ATmega8U2 on the board channels this serial communication over USB 
and appears as a virtual com port to software on the computer. The '8U2 firmware uses the standard USB 
COM drivers, and no external driver is needed. However, on Windows, an *.inf file is required..
The Arduino software includes a serial monitor which allows simple textual data to be sent to and from the 
Arduino board. The RX and TX LEDs on the board will flash when data is being transmitted via the USB-to-
serial chip and USB connection to the computer (but not for serial communication on pins 0 and 1).
A SoftwareSerial library allows for serial communication on any of the Uno's digital pins. 
The  ATmega328 also support  I2C (TWI) and SPI communication. The Arduino software includes a Wire 
library to simplify use of the  I2C bus; see the  documentation for details. To use the SPI communication, 
please see the ATmega328 datasheet. 
The  Arduino  Uno  can  be  programmed  with  the  Arduino  software  (download).  Select  "Arduino  Uno  w/ 
ATmega328" from the  Tools > Board menu (according to the microcontroller on your board). For details,  
see the reference and tutorials. 
The ATmega328 on the Arduino Uno comes preburned with a bootloader that allows you to upload new code 
to  it  without  the use of  an external  hardware  programmer.  It  communicates  using the original  STK500 
protocol (reference, C header files). 
You can also bypass the bootloader and program the microcontroller through the ICSP (In-Circuit Serial 
Programming) header; see these instructions for details. 
The ATmega8U2 firmware source code is available . The ATmega8U2 is loaded with a DFU bootloader,  
which can be activated by connecting the solder jumper on the back of the board (near the map of Italy) and  
then resetting the 8U2. You can then use Atmel's FLIP software (Windows) or the DFU programmer (Mac 
OS X and Linux) to load a new firmware. Or you can use the ISP header with an external programmer 
(overwriting the DFU bootloader). 
Rather than requiring a physical press of the reset button before an upload, the Arduino Uno is designed in a  
way that allows it to be reset by software running on a connected computer. One of the hardware flow control  
lines (DTR)  of  the ATmega8U2 is  connected to  the reset  line of  the ATmega328 via  a  100 nanofarad 
capacitor. When this line is asserted (taken low), the reset line drops long enough to reset the chip. The 
Arduino software uses this capability to allow you to upload code by simply pressing the upload button in the  
Arduino environment. This means that the bootloader can have a shorter timeout, as the lowering of DTR 
can be well-coordinated with the start of the upload. 
This setup has other implications. When the Uno is connected to either a computer running Mac OS X or 
Linux, it resets each time a connection is made to it from software (via USB). For the following half-second or 
so, the bootloader is running on the  Uno. While it is programmed to ignore malformed data (i.e. anything 
besides  an  upload  of  new code),  it  will  intercept  the  first  few bytes  of  data  sent  to  the board  after  a  
connection is opened. If a sketch running on the board receives one-time configuration or other data when it  
first  starts,  make sure  that  the  software  with  which  it  communicates  waits  a  second after  opening the  
connection and before sending this data. 
The Uno contains a trace that can be cut to disable the auto-reset. The pads on either side of the trace can  
be soldered together to re-enable it. It's labeled "RESET-EN". You may also be able to disable the auto-reset 
by connecting a 110 ohm resistor from 5V to the reset line; see this forum thread for details. 
The  Arduino  Uno has  a  resettable  polyfuse  that  protects  your  computer's  USB ports  from shorts  and 
overcurrent. Although most computers provide their own internal protection, the fuse provides an extra layer 
of protection. If more than 500 mA is applied to the USB port, the fuse will automatically break the connection 
until the short or overload is removed. 
The maximum length and width of the Uno PCB are 2.7 and 2.1 inches respectively, with the USB connector 
and power jack extending beyond the former dimension. Three screw holes allow the board to be attached to 
a surface or case. Note that the distance between digital pins 7 and 8 is 160 mil (0.16"), not an even multiple 
of the 100 mil spacing of the other pins. 
Arduino can sense the environment by receiving input from a variety of sensors and can affect its 
surroundings by controlling lights, motors, and other actuators. The microcontroller on the board is 
programmed  using  the  Arduino  programming  language (based  on  Wiring)  and  the  Arduino 
development environment (based on Processing). Arduino projects can be stand-alone or they can 
communicate with software on running on a computer (e.g. Flash, Processing, MaxMSP).
Arduino is a cross-platoform program. You’ll have to follow different instructions for your personal 
OS. Check on the Arduino site for the latest instructions.  http://arduino.cc/en/Guide/HomePage
Once you have downloaded/unzipped the arduino IDE, you can Plug the Arduino to your PC via USB cable.
Now you’re actually ready to “burn” your 
first  program on the arduino board. To 
select “blink led”, the physical translation 





Once you have your skecth you’ll 
see something very close to the 
screenshot on the right. 
In Tools>Board select
Now you have to go to
Tools>SerialPort 
and select the right serial port, the 
one arduino is attached to.

1.      Warranties 
1.1     The producer warrants that its products will conform to the Specifications. This warranty lasts for one (1) years from the date of the sale. The 
producer shall not be liable for any defects that are caused by neglect, misuse or mistreatment by the Customer, including improper installation or testing,  
or for any products that have been altered or modified in any way by a Customer. Moreover, The producer shall not be liable for any defects that result from 
Customer's design, specifications or instructions for such products. Testing and other quality control techniques are used to the extent the producer deems 
necessary.
1.2     If any  products fail to conform to the warranty set forth above, the producer's sole liability shall be to replace such products. The producer's liability 
shall be limited to products that are determined by the producer not to conform to such warranty. If the producer elects to replace such products, the 
producer shall have a reasonable time to replacements. Replaced products shall be warranted for a new full warranty period.
1.3     EXCEPT AS SET FORTH ABOVE, PRODUCTS ARE PROVIDED "AS IS" AND "WITH ALL FAULTS." THE PRODUCER DISCLAIMS ALL OTHER 
WARRANTIES, EXPRESS OR IMPLIED, REGARDING PRODUCTS, INCLUDING BUT NOT LIMITED TO, ANY IMPLIED WARRANTIES OF 
MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE
1.4     Customer agrees that prior to using any systems that include the producer products, Customer will test such systems and the functionality of the 
products as used in such systems. The producer may provide technical, applications or design advice, quality characterization, reliability data or other 
services. Customer acknowledges and agrees that providing these services shall not expand or otherwise alter the producer's warranties, as set forth 
above, and no additional obligations or liabilities shall arise from the producer providing such services.
1.5     The Arduino products are not authorized for use in safety-critical applications where a failure of the product would reasonably be expected to cause 
severe personal injury or death. Safety-Critical Applications include, without limitation, life support devices and systems, equipment or systems for the 
operation of nuclear facilities and weapons systems. Arduino products are neither designed nor intended for use in military or aerospace applications or 
environments and for automotive applications or environment. Customer acknowledges and agrees that any such use of Arduino products which  is solely 
at the Customer's risk, and that Customer is solely responsible for compliance with all legal and regulatory requirements in connection with such use.
1.6 Customer acknowledges and agrees that it is solely responsible for compliance with all legal, regulatory and safety-related requirements concerning its 
products and any use of Arduino products in Customer's applications, notwithstanding any applications-related information or support that may be 
provided by the producer.
2.       Indemnification
The Customer acknowledges and agrees to defend, indemnify and hold harmless the producer from and against any and all third-party losses, damages,  
liabilities and expenses it incurs to the extent directly caused by: (i) an actual breach by a Customer of the representation and warranties made under this 
terms and conditions or (ii) the gross negligence or willful misconduct by the Customer.
3.        Consequential Damages Waiver
In no event the producer shall be liable to the Customer or any third parties for any special, collateral, indirect, punitive, incidental, consequential or  
exemplary damages in connection with or arising out of the products provided hereunder, regardless of whether the producer has been advised of the 
possibility of such damages. This section will survive the termination of the warranty period.
4.      Changes to specifications
The producer  may make changes to specifications and product descriptions at any time, without notice. The Customer must not rely on the absence or 
characteristics of any features or instructions marked "reserved" or "undefined." The producer reserves these for future definition and shall have no 
responsibility whatsoever for conflicts or incompatibilities arising from future changes to them. The product information on the Web Site or Materials is 
subject to change without notice. Do not finalize a design with this information.
The producer of Arduino  has joined the Impatto Zero® 
policy of LifeGate.it. For each Arduino board produced is 
created / looked after half  squared Km of Costa Rica’s 
forest’s.
HC Serial Bluetooth Products 
User Instructional Manual 
 
1 Introduction 
  HC serial Bluetooth products consist of Bluetooth serial interface module and Bluetooth adapter, such 
as:  
(1) Bluetooth serial interface module: 
Industrial level:   HC-03, HC-04(HC-04-M, HC-04-S) 
Civil level:       HC-05, HC-06(HC-06-M, HC-06-S) 
                HC-05-D, HC-06-D (with baseboard, for test and evaluation) 
(2) Bluetooth adapter: 
HC-M4 
HC-M6 
This document mainly introduces Bluetooth serial module. Bluetooth serial module is used for 
converting serial port to Bluetooth. These modules have two modes: master and slaver device. The 
device named after even number is defined to be master or slaver when out of factory and can’t be 
changed to the other mode. But for the device named after odd number, users can set the work mode 
(master or slaver) of the device by AT commands. 
HC-04 specifically includes: 
Master device:     HC-04-M, M=master 
Slave device:      HC-04-S, S=slaver 
The default situation of HC-04 is slave mode. If you need master mode, please state it clearly or 
place an order for HC-O4-M directly.The naming rule of HC-06 is same. 
When HC-03 and HC-05 are out of factory, one part of parameters are set for activating the device. 
The work mode is not set, since user can set the mode of HC-03, HC-05 as they want. 
The main function of Bluetooth serial module is replacing the serial port line, such as: 
1. There are two MCUs want to communicate with each other. One connects to Bluetooth master 
device while the other one connects to slave device. Their connection can be built once the pair is made. 
This Bluetooth connection is equivalently liked to a serial port line connection including RXD, TXD 
signals. And they can use the Bluetooth serial module to communicate with each other. 
2. When MCU has Bluetooth salve module, it can communicate with Bluetooth adapter of 
computers and smart phones. Then there is a virtual communicable serial port line between MCU and 
computer or smart phone.  
3. The Bluetooth devices in the market mostly are salve devices, such as Bluetooth printer, 
Bluetooth GPS. So, we can use master module to make pair and communicate with them.    
Bluetooth Serial module’s operation doesn’t need drive, and can communicate with the other 
Bluetooth device who has the serial. But communication between two Bluetooth modules requires at 
least two conditions: 
(1) The communication must be between master and slave. 
(2) The password must be correct. 
However, the two conditions are not sufficient conditions. There are also some other conditions 
basing on different device model. Detailed information is provided in the following chapters.  
In the following chapters, we will repeatedly refer to Linvor’s (Formerly known as Guangzhou HC 
Information Technology Co., Ltd.) material and photos. 
 
2 Selection of the Module 
The Bluetooth serial module named even number is compatible with each other; The salve module 
is also compatible with each other. In other word, the function of HC-04 and HC-06, HC-03 and HC-05 
are mutually compatible with each other. HC-04 and HC-06 are former version that user can’t reset the 
work mode (master or slave). And only a few AT commands and functions can be used, like reset the 
name of Bluetooth (only the slaver), reset the password, reset the baud rate and check the version 
number. The command set of HC-03 and HC-05 are more flexible than HC-04 and HC-06’s. Generally, 
the Bluetooth of HC-03/HC-05 is recommended for the user.  
Here are the main factory parameters of HC-05 and HC-06. Pay attention to the differences: 
HC-05 HC-06 
Master and slave mode can be switched Master and slave mode can’t be switched 
Bluetooth name: HC-05 Bluetooth name: linvor 
Password:1234 Password:1234 
Master role: have no function to remember the last 
paired salve device. It can be made paired to any 
slave device. In other words, just set 
AT+CMODE=1 when out of factory. If you want 
HC-05 to remember the last paired slave device 
address like HC-06, you can set AT+CMODE=0 
after paired with the other device. Please refer the 
command set of HC-05 for the details. 
Master role: have paired memory to remember 
last slave device and only make pair with that 
device unless KEY (PIN26) is triggered by high 
level. The default connected PIN26 is low level. 
Pairing: The master device can not only make pair 
with the specified Bluetooth address, like 
cell-phone, computer adapter, slave device, but 
also can search and make pair with the slave 
device automatically.  
Typical method: On some specific conditions, 
master device and slave device can make pair with 
each other automatically. (This is the default 
method.) 
Pairing: Master device search and make pair with 
the slave device automatically.  
Typical method:  On some specific conditions, 
master and slave device can make pair with each 
other automatically. 
Multi-device communication: There is only point 
to point communication for modules, but the 
adapter can communicate with multi-modules. 
Multi-device communication: There is only point 
to point communication for modules, but the 
adapter can communicate with multi-modules. 
AT Mode 1: After power on, it can enter the AT 
mode by triggering PIN34 with high level. Then 
the baud rate for setting AT command is equal to 
the baud rate in communication, for example: 
9600. 
AT mode 2: First set the PIN34 as high level, or 
while on powering the module set the PIN34 to be 
high level, the Baud rate used here is 38400 bps. 
Notice: All AT commands can be operated only 
AT Mode: Before paired, it is at the AT mode. 
After paired it’s at transparent communication. 
when the PIN34 is at high level. Only part of the 
AT commands can be used if PIN34 doesn’t keep 
the high level after entering to the AT mode. 
Through this kind of designing, set permissions for 
the module is left to the user’s external control 
circuit, that makes the application of HC-05 is very 
flexible.  
During the process of communication, the module 
can enter to AT mode by setting PIN34 to be high 
level. By releasing PIN34, the module can go back 
to communication mode in which user can inquire 
some information dynamically. For example, to 
inquire the pairing is finished or not. 
During the communication mode, the module 
can’t enter to the AT mode. 
Default communication baud rate: 9600, 
4800-1.3M are settable.  
Default communication baud rate: 9600, 
1200-1.3M are settable. 
KEY: PIN34, for entering to the AT mode. KEY: PIN26, for master abandons memory.  
LED1: PIN31, indicator of Bluetooth mode. Slow 
flicker (1Hz) represents entering to the AT mode2, 
while fast flicker(2Hz) represents entering to the 
AT mode1 or during the communication pairing. 
Double flicker per second represents pairing is 
finished, the module is communicable. 
LED2: PIN32, before pairing is at low level, after 
the pairing is at high level. 
The using method of master and slaver’s indicator 
is the same.  
Notice: The PIN of LED1 and LED2 are connected 
with LED+. 
LED: The flicker frequency of slave device is 
102ms. If master device already has the memory 
of slave device, the flicker frequency during the 
pairing is 110ms/s. If not, or master has emptied 
the memory, then the flicker frequency is 750m/s. 
After pairing, no matter it’s a master or slave 
device, the LED PIN is at high level. 
Notice: The LED PIN connects to LED+ PIN. 
Consumption: During the pairing, the current is Consumption: During the pairing, the current is 
fluctuant in the range of 30-40mA. The mean 
current is about 25mA. After paring, no matter 
processing communication or not, the current is 
8mA. There is no sleep mode. This parameter is 
same for all the Bluetooth modules. 
fluctuant in the range of 30-40 m. The mean 
current is about 25mA. After paring, no matter 
processing communication or not, the current is 
8mA. There is no sleep mode. This parameter is 
same for all the Bluetooth modules. 
Reset: PIN11, active if it’s input low level. It can 
be suspended in using. 
Reset: PIN11, active if it’s input low level. It can 
be suspended in using. 
Level: Civil  Level: Civil 
The table above that includes main parameters of two serial modules is a reference for user 
selection.  
HC-03/HC-05 serial product is recommended. 
 
3. Information of Package 
The PIN definitions of HC-03, HC-04, HC-05 and HC-06 are kind of different, but the package size 
is the same: 28mm * 15mm * 2.35mm. 
The following figure 1 is a picture of HC-06 and its main PINs. Figure 2 is a picture of HC-05 and 
its main PINs. Figure 3 is a comparative picture with one coin. Figure 4 is their package size information.  
When user designs the circuit, you can visit the website of Guangzhou HC Information Technology Co., 
Ltd. (www.wavesen.com) to download the package library of protle version. 
              
Figure 1   HC-06                            Figure 2  HC-05 
 
Figure 3 Comparative picture with one coin 
 
Figure 4 Package size information 
4. The Using and Testing Method of HC-06 for the First Time 
This chapter will introduce the using method of HC-06 in detail. User can test the module 
according to this chapter when he or she uses the module at the first time.  
PINs description: 
PIN1 UART_TXD , TTL/CMOS level, UART Data output 
PIN2 UART_RXD, TTL/COMS level, s UART Data input 
PIN11 
RESET, the reset PIN of module, inputting low level can reset the module, 
when the module is in using, this PIN can connect to air. 
PIN12 
VCC, voltage supply for logic, the standard voltage is 3.3V, and can work 
at 3.0-4.2V 
PIN13 GND  
PIN22 GND 
PIN24 
LED, working mode indicator 
Slave device: Before paired, this PIN outputs the period of 102ms square 
wave. After paired, this PIN outputs high level. 
Master device: On the condition of having no memory of pairing with a 
slave device, this PIN outputs the period of 110ms square wave. On the 
condition of having the memory of pairing with a slave device, this PIN 
outputs the period of 750ms square wave. After paired, this PIN outputs 
high level. 
PIN26 
For master device, this PIN is used for emptying information about 
pairing. After emptying, master device will search slaver randomly, then 
remember the address of the new got slave device. In the next power on, 






(1) The circuit 1 (connect the module to 3.3V serial port of MCU) is showed by figure 5. 
 
Figure 5 The circuit 1 
In principle, HC-06 can work when UART_TXD, UART_RXD, VCC and GND are connected. 
However, for better testing results, connecting LED and KEY are recommended (when testing the 
master).  
 Where, the 3.3V TXD of MCU connects to HC-06’s UART_RXD, the 3.3V RXD of MCU connects 
to HC-06’s UART_TXD, and 3.3V power and GND should be connected. Then the minimum system is 
finished. 
 Note that, the PIN2:UART_RXD of Bluetooth module has no pull-up resistor. If the MCU TXD 
doesn’t have pull-up function, then user should add a pull-up resistor to the UART_RXD. It may be easy 
to be ignored.  
If there are two MCU which connect to master and slave device respectively, then before 
paired(LED will flicker) user can send AT commands by serial port when the system is power on. Please 
refer to HC-04 and HC-06’s data sheet for detailed commands. In the last chapter, the command set will 
be introduced. Please pay attention to that the command of HC-04/HC-06 doesn’t have terminator. For 
example, consider the call command, sending out AT is already enough, need not add the CRLF 
(carriage return line feed).   
If the LED is constant lighting, it indicates the pairing is finished. The two MCUs can communicate 
with each other by serial port. User can think there is a serial port line between two MCUs. 
(2) The circuit 2 (connect the module to 5V serial port of MCU) is showed by figure 6. 
Figure 6 is the block diagram of Bluetooth baseboard. This kind of circuit can amplify Bluetooth 
module’s operating voltage to 3.1-6.5V. In this diagram, the J1 port can not only be connected with 
MCU system of 3.3V and 5V, but also can be connected with computer serial port. 
 
Figure 6 The circuit 2 
(3) AT command test 
 Before paired, the mode of HC-04 and HC-06 are AT mode. 
On the condition of 9600N81, OK will be received when user send the two letters AT. Please refer to the 
last chapter of datasheet for other commands of HC-06. Please pay attention to that sending out AT is 
already enough, need not add the CRLF (carriage return line feed). 
The command set of Version V1.4 doesn’t include parity. The version V1.5 and its later version 
have parity function. Moreover, there are three more commands of V1.5 than V1.4. They are: 
No parity (default)       AT+PN 
Odd parity                AT+PO 
Even parity               AT+PE 
Do not let the sending frequency of AT command of HC-06 exceed 1Hz, because the command of 
HC-06 end or not is determined by the time interval.  
 
(4) Pairing with adapter 
User can refer to the download center of the company’s website for “The Introduction of IVT” that 
introduces the Bluetooth module makes pair with computer adapter. That document taking HC-06-D for 
example introduces how the serial module makes pair with the adapter. That method is like to make pair 
with cell-phone. But the difference is that cell-phone need a third-party communication software to help. 
It’s liked the kind of PC serial helper of and the hyper terminal. A software named “PDA serial helper” 
provided by our company is suitable for WM system. It has been proven that this serial module is 
supported by many smart phone systems’ Bluetooth, such as, sybian, android, windows mobile and etc.        
 
(5) Pairing introduction 
HC-06 master device has no memory before the first use. If the password is correct, the mater 
device will make pair with the slave device automatically in the first use. In the following use, the 
master device will remember the Bluetooth address of the last paired device and search it. The searching 
won’t stop until the device is found. If master device’s PIN26 is input high level, the device will lose the 
memory. In that occasion, it’ll search the proper slave device like the first use. Based on this function, 
the master device can be set to make pair with the specified address or any address by user.  
 
(6) Reset new password introduction 
User can set a new password for the HC-06 through AT+PINxxxx command. But the new password 
will become active after discharged all the energy of the module. If the module still has any energy, the 
old one is still active. In the test, for discharging all the system energy and activating the new password, 
we can connect the power supply PIN with GND about 20 seconds after the power is cut off. Generally, 
shutting down the device for 30 minutes also can discharge the energy, if there is no peripheral circuit 
helps discharge energy. User should make the proper way according to the specific situation.   
 
(7) Name introduction 
If the device has no name, it’s better that user doesn’t try to change the master device name. The 
name should be limited in 20 characters. 
Summary: The character of HC-06: 1 not many command 2 easy for application 3 low price. It’s 
good for some specific application. HC-04 is very similar with HC-06. Their only one difference is 
HC-04 is for industry, HC-06 is for civil. Except this, they don’t have difference.   
The following reference about HC-04 and HC-06 can be downloaded from company website 
www.wavesen.com:  
HC-06 datasheet .pdf                      (the command set introduction is included) 
HC-04 datasheet .pdf                      (the command set introduction is included)  
IVT BlueSoleil-2.6                        (IVT Bluetooth drive test version) 
Bluetooth FAQ.pdf 
HC-04-D(HD-06-D)datasheet(English).pdf 
HC-06-AT command software (test version)    (some commands in V1.5 is not supported by V1.4) 
PCB package of Bluetooth key modules       (PCB package lib in protel) 
IVT software manual.pdf                  (introduce how to operate the modern and make pair 
with Bluetooth module) 
PDA serial test helper.exe                  (serial helper used for WM system) 
 
5 manual for the first use of HC-05 
This chapter will introduce how to test and use the HC-05 if it’s the first time for user to operate it.  
(1) PINs description 
PIN1 UART_TXD, Bluetooth serial signal sending PIN, can connect with MCU’s RXD PIN 
PIN2 
UART_RXD, Bluetooth serial signal receiving PIN, can connect with the MCU’s TXD PIN, 
there is no pull-up resistor in this PIN. But It needs to be added an eternal pull-up resistor. 
PIN11 
RESET, the reset PIN of module, inputting low level can reset the module, when the module 
is in using, this PIN can connect to air. 
PIN12 VCC, voltage supply for logic, the standard voltage is 3.3V, and can work at 3.0-4.2V 
PIN13 GND 
PIN31 
LED1, indicator of work mode. Has 3 modes:  
When the module is supplied power and PIN34 is input high level, PIN31 output 1Hz square 
wave to make the LED flicker slowly. It indicates that the module is at the AT mode, and the 
baud rate is 38400;  
When the module is supplied power and PIN34 is input low level, PIN31 output 2Hz square 
wave to make the LED flicker quickly. It indicates the module is at the pairable mode. If 
PIN34 is input high level, then the module will enter to AT mode, but the output of PIN31 is 
still 2Hz square wave.  
After the pairing, PIN31 output 2Hz square ware. 
Note: if PIN34 keep high level, all the commands in the AT command set can be in 
application. Otherwise, if just excite PIN34 with high level but not keep, only some command 
can be used. More information has provided at chapter 2. 
PIN32 
Output terminal. Before paired, it output low level. Once the pair is finished, it output high 
level.  
PIN34 
Mode switch input. If it is input low level, the module is at paired or communication mode. If 
it’s input high level, the module will enter to AT mode. Even though the module is at 
communication, the module can enter to the AT mode if PIN34 is input high level. Then it will 
go back to the communication mode if PIN34 is input low level again. 
(2) Application circuit 1 (connect to the 3.3V system)  
 
                                  Figure 7 Application 1 
(3) Application circuit 2 (connect to 5V serial system or PC serial)  
 
Figure 8 Application circuit 2 
 
(4) AT command test  
This chapter introduces some common commands in use. The detail introduction about HC-05 
command is in HC-0305 AT command set.  
Enter to AT mode:  
Way1: Supply power to module and input high level to PIN34 at the same time, the module will enter to 
AT mode with the baud rate-38400.  
Way2: In the first step, supply power to module; In the second step, input high level to PIN34. Then the 
module will enter to AT mode with the baud rate-9600. Way1 is recommended. 
Command structure: all command should end up with “\r\n” (Hex: 0X0D X0A) as the terminator. If 
the serial helper is installed, user just need enter “ENTER” key at the end of command.  
 
Reset the master-slave role command: 
AT+ROLE=0        ----Set the module to be salve mode. The default mode is salve. 
AT+ROLE=1        ----Set the module to be master mode. 
 
Set memory command: 
AT+CMODE=1 
Set the module to make pair with the other random Bluetooth module (Not specified address). The 
default is this mode. 
AT+CMODE=1  
Set the module to make pair with the other Bluetooth module (specified address). If set the module 
to make pair with random one first, then set the module to make pair with the Bluetooth module has 
specified address. Then the module will search the last paired module until the module is found.  
 
Reset the password command 
AT+PSWD=XXXX 
Set the module pair password. The password must be 4-bits. 
 
Reset the baud rate 
AT+UART== <Param>,<Param2>,<Param3>.  
More information is provided at HC-0305 command set 
Example:  
AT+UART=9600,0,0   ----set the baud rate to be 9600N81 




HC-05 has many functions and covers all functions of HC-06. The above commands are the most 
common ones. Besides this, HC-05 leaves lots of space for user. So HC-05 is better than HC-06 and 
recommended. HC-03 is similar with HC-05. The above introduction also suits HC-03 
The following reference about HC-03 and HC-05 can be downloaded from company website 
www.wavesen.com:  
HC-03 datasheet .pdf                    (the command set introduction is included) 
HC-05 datasheet .pdf                    (the command set introduction is included) 
IVT BlueSoleil-2.6                      (IVT Bluetooth drive test version) 
Bluetooth FAQ.pdf 
PCB package of Bluetooth key modules      (PCB package lib in protel) 
IVT software manual.pdf                 (introduce how to operate the modern and make pair with 
Bluetooth module) 
PDA serial test helper.exe                (serial helper used for WM system) 
HC-03/05 Bluetooth serial command set.pdf 
 
6. Ordering information 
The website of Guangzhou HC Information Technology Co., Ltd is www.wavesen.com The contact 
information is provided at the company website.  
Order Way: If you want our product, you can give order to the production center of our company 
directly or order it in Taobao. There is a link to Taobao in our company website. 
Package: 50 pieces chips in an anti-static blister package. The weight of a module is about 0.9g. 
The weight of a package is about 50g. 
 
 
Please provide the product’s model when you order: 
HC-04-M   HC-04 master module 
HC-04-S   HC-04 slave module 
HC-06-M   HC-06 master module 
HC-06-S   HC-06 slave module 
HC-03      
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Introduction
If you have a project with any audio, video, graphics, data logging, etc in it, you'll find that
having a removable storage option is essential. Most microcontrollers have extremely
limited built-in storage. For example, even the Arduino Mega chip (the Atmega2560) has a
mere 4Kbytes of EEPROM storage. There's more flash (256K) but you can't write to it as
easily and you have to be careful if you want to store information in flash that you don't
overwrite the program itself!
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If you're doing any sort of data logging, graphics or audio, you'll need at least a megabyte
of storage, and 64 M is probably the minimum. To get that kind of storage we're going to
use the same type that's in every digital camera and mp3 player: flash cards! Often called
SD or microSD cards, they can pack gigabytes into a space smaller than a coin. They're
also available in every electronics shop so you can easily get more and best of all, many
computers have SD or microSD card readers built in so you can move data back and forth
between say your Arduino GPS data logger and your computer graphing software:
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Look out!
What to watch for!
There are a few things to watch for when interacting with SD cards:
One is that they are strictly 3.3V devices and the power draw when writing to the card can
be fairly high, up to 100mA (or more)! That means that you must have a fairly good 3.3V
power supply for the card. Secondly you must also have 3.3V logic to interface to the pins.
We've found that SD cards are fairly sensitive about the interface pins - the newest cards
are edge triggered and require very 'square' transitions - things like resistor dividers and
long wires will have a deleterious effect on the transition speed, so keep wires short, and
avoid using resistor dividers for the 3.3V logic lines. We suggest instead using level
shifters, such as HEF4050, 74LVX245 or 74AHC125 chips.
Secondly, there are two ways to interface with SD cards - SPI mode and SDIO mode.
SDIO mode is faster, but is more complex and as far as we can tell, requires signing non-
disclosure documents. For that reason, you will likely never encounter SDIO mode interface
code. Instead, every SD card has a 'lower speed' SPI mode that is easy for any
microcontroller to use. SPI mode requires four pins (we'll discuss them in detail later) so it's
not pin-heavy like some parallel-interface components
SD cards come in two popular flavors - microSD and SD. The interface, code, structure,
etc is all the same. The only differences is the size. MicroSD are much much smaller in
physical size.
Third, SD cards are 'raw' storage. They're just sectors in a flash chip, there's no structure
that you have to use. That means you could format an SD card to be a Linux filesystem, a
FAT (DOS) filesystem or a Mac filesystem. You could also not have any filesystem at all!
However, 99% of computers, cameras, MP3 players, GPS loggers, etc require FAT16 or
FAT32 for the filesystem. The tradeoff here is that for smaller microcontrollers (like the
Arduino) the addition of the complex file format handling can take a lot of flash storage and
RAM.
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Formatting notes
Even though you can/could use your SD card 'raw' - it's most convenient to format the card
to a filesystem. For the Arduino library we'll be discussing, and nearly every other SD
library, the card must be formatted FAT16 or FAT32. Some only allow one or the other. The
Arduino SD library can use either.
If you bought an SD card, chances are it's already pre-formatted with a FAT filesystem.
However you may have problems with how the factory formats the card, or if it's an old card
it needs to be reformatted. The Arduino SD library we use supports both FAT16 and FAT32
filesystems. If you have a very small SD card, say 8-32 Megabytes you might find it is
formatted FAT12 which isn't supported. You'll have to reformat these card. Either way, it's
always good idea to format the card before using, even if it's new! Note that formatting will
erase the card so save anything you want first.
We strongly recommend you use the official SD card formatter utility - written by the SD
association it solves many problems that come with bad formatting!
Download the formatter from
https://www.sdcard.org/downloads/formatter_3/ (http://adafru.it/c73)
Download it and run it on your computer, there's also a manual linked from that page for
use.
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Wiring
Now that your card is ready to use, we can wire up the microSD breakout board! The
breakout board we designed takes care of a lot for you. There's an onboard ultra-low
dropout regulator that will convert voltages from 3.3V-6v down to ~3.3V (IC2). There's also
a level shifter that will convert the interface logic from 3.3V-5V to 3.3V. That means you can
use this board to interact with a 3.3V or 5V microcontrollers.
In this tutorial we will be using an Arduino to demonstrate the wiring and interfacing. If you
have another microcontroller, you'll need to adapt the wiring and code to match!
Because SD cards require a lot of data transfer, they will give the best performance when
connected up to the hardware SPI pins on a microcontroller. The hardware SPI pins are
much faster than 'bit-banging' the interface code using another set of pins. For 'classic'
Arduinos such as the Duemilanove/Diecimila/Uno those pins are digital 13 (SCK), 12
(MISO) and 11 (MOSI). You will also need a fourth pin for the 'chip/slave select' (SS) line.
Traditionally this is pin 10 but you can actually use any pin you like. If you have a Mega, the
pins are different! You'll want to use digital 50 (MISO), 51 (MOSI), 52 (SCK), and for the CS
line, the most common pin is 53 (SS). Again, you can change the SS (pin 10 or 53) later but
for now, stick with those pins.
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Connect the 5V pin to the 5V pin on the Arduino
Connect the GND pin to the GND pin on the Arduino
Connect CLK to pin 13 or 52
Connect DO to pin 12 or 50
Connect DI to pin 11 or 51
Connect CS to pin 10 or 53
There's one more pin CD - this is the Card Detect pin. It shorts to ground when a card is
inserted. You should connect a pull up resistor (10K or so) and wire this to another pin if
you want to detect when a card is inserted. We won't be using it for now.
That's it! Now you're ready to rock!
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Library
Arduino Library & First Test
Interfacing with an SD card is a bunch of work, but luckily for us, Adafruit customer fat16lib
(William G) has written a very nice Arduino library just for this purpose and it's now part of
the Arduino IDE known as SD (pretty good name, right?) You can see it in the Examples
submenu
Next, select the CardInfo example sketch.
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This sketch will not write any data to the card, just tell you if it managed to recognize it, and
some information about it. This can be very useful when trying to figure out whether an SD
card is supported. Before trying out a new card, please try out this sketch!
Go to the beginning of the sketch and make sure that the chipSelect line is correct, for this
wiring we're using digital pin 10 so change it to 10!
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OK, now insert the SD card into the breakout board and upload the sketch.
Open up the Serial Monitor and type in a character into the text box (& hit send) when
prompted. You'll probably get something like the following:
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It's mostly gibberish, but it's useful to see the Volume type is FAT16 part as well as the
size of the card (about 2 GB which is what it should be) etc.
If you have a bad card, which seems to happen more with ripoff version of good brands,
you might see:
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The card mostly responded, but the data is all bad. Note that the Product ID is "N/A" and
there is no Manufacturer ID or OEM ID. This card returned some SD errors. It's basically a
bad scene, I only keep this card around to use as an example of a bad card! If you get
something like this (where there is a response but it's corrupted) you can try to reformat it or
if it still flakes out, should toss the card.
Finally, try taking out the SD card and running the sketch again, you'll get the following,
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It couldn't even initialize the SD card. This can also happen if there's a soldering or wiring
error or if the card is really damaged.
Writing files
The following sketch will do a basic demonstration of writing to a file. This is a common








  Serial.print("Initializing SD card...");
  // On the Ethernet Shield, CS is pin 4. It's set as an output by default.
  // Note that even if it's not used as the CS pin, the hardware SS pin 
  // (10 on most Arduino boards, 53 on the Mega) must be left as an output 
  // or the SD library functions will not work. 
   pinMode(10, OUTPUT);
 
  if (!SD.begin(10)) {
    Serial.println("initialization failed!");
    return;
  }
  Serial.println("initialization done.");
 
  // open the file. note that only one file can be open at a time,
  // so you have to close this one before opening another.
  myFile = SD.open("test.txt", FILE_WRITE);
 
  // if the file opened okay, write to it:
  if (myFile) {
    Serial.print("Writing to test.txt...");
    myFile.println("testing 1, 2, 3.");
 // close the file:
    myFile.close();
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    Serial.println("done.");
  } else {
    // if the file didn't open, print an error:






 // nothing happens after setup
}
When you run it you should see the following:
You can then open up the file in your operating system by inserting the card. You'll see one
line for each time the sketch ran. That is to say, it appends to the file, not overwriting it.
Some things to note:
You can have multiple files open at a time, and write to each one as you wish.
You can use print and println() just like Serial objects, to write strings, variables, etc
You must close() the file(s) when you're done to make sure all the data is written
permanently!
You can open files in a directory. For example, if you want to open a file in the
directory such as /MyFiles/example.txt you can call
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SD.open("/myfiles/example.txt") and it will do the right thing.
The SD card library does not support 'long filenames' such as we are used to. Instead, it
uses the 8.3 format for file names, so keep file names short! For example IMAGE.JPG is
fine, and datalog.txt is fine but "My GPS log file.text" is not! Also keep in mind that short file
names do not have 'case' sensitivity, so datalog.txt is the same file as DataLog.Txt is the
same file as DATALOG.TXT
Reading from files
Next up we will show how to read from a file, it's very similar to writing in that we SD.open()
the file but this time we don't pass in the argument FILE_WRITE this will keep you from
accidentally writing to it. You can then call available() (which will let you know if there is








  Serial.print("Initializing SD card...");
  // On the Ethernet Shield, CS is pin 4. It's set as an output by default.
  // Note that even if it's not used as the CS pin, the hardware SS pin 
  // (10 on most Arduino boards, 53 on the Mega) must be left as an output 
  // or the SD library functions will not work. 
   pinMode(10, OUTPUT);
 
  if (!SD.begin(10)) {
    Serial.println("initialization failed!");
    return;
  }
  Serial.println("initialization done.");
 
  // open the file for reading:
  myFile = SD.open("test.txt");
  if (myFile) {
    Serial.println("test.txt:");
 
    // read from the file until there's nothing else in it:
    while (myFile.available()) {
     Serial.write(myFile.read());
    }
    // close the file:
    myFile.close();
  } else {
   // if the file didn't open, print an error:
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 // nothing happens after setup
}
Some things to note:
You can have multiple files open at a time, and read from each one as you wish.
Read() only returns a byte at a time. It does not read a full line or a number!
You should close() the file(s) when you're done to reduce the amount of RAM used.
The SD card library does not support 'long filenames' such as we are used to. Instead, it
uses the 8.3 format for file names, so keep file names short! For example IMAGE.JPG is
fine, and datalog.txt is fine by "My GPS log file.text" is not! Also keep in mind that short file
names do not have 'case' sensitivity, so datalog.txt is the same file as DataLog.Txt is the
same file as DATALOG.TXT
Recursively listing/reading files
The last example we have shows more advanced use. A common request is for example
wanting to list every file on the SD card, or play ever music file or similar. In the latest
version of the SD library, you can recurse through a directory and call openNextFile() to
get the next available file. These aren't in alphabetical order, they're in order of creation so
just watch out for that!
To see it, run the SD→listfiles example sketch
Here you can see that we have a subdirectory ANIM (we have animation files in it). The
numbers after each file name are the size in bytes of the file. This sketch is handy if you
want to check what files are called on your card. The sketch also demonstrates how to do
directory handling.
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Functions
Other useful functions
There's a few useful things you can do with SD objects we'll list a few here:
If you just want to check if a file exists, use SD.exists("filename.txt") which will
return true or false.
You can delete a file by calling SD.remove("unwanted.txt") - be careful! This will
really delete it, and there's no 'trash can' to pull it out of.
You can create a subdirectory by calling SD.mkdir("/mynewdir") handy when you
want to stuff files in a location. Nothing happens if it already exists but you can always
call SD.exists() above first.
Also, there's a few useful things you can do with File objects:
You can seek() on a file. This will move the reading/writing pointer to a new location.
For example seek(0) will take you to the beginning of the file, which can be very
handy!
Likewise you can call position() which will tell you where you are in the file.
If you want to know the size of a file, call size() to get the number of bytes in the file.
Directories/folders are special files, you can determine if a file is a directory by calling
isDirectory()
Once you have a directory, you can start going through all the files in the directory by
calling openNextFile()
You may end up with needing to know the name of a file, say if you called
openNextFile() on a directory. In this case, call name() which will return a pointer to
the 8.3-formatted character array you can directly Serial.print() if you want.
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Examples
More examples!
If you want to use an SD card for datalogging, we suggest checking out our Datalogging
shield (http://adafru.it/dpH) and GPS logging shield (http://adafru.it/dpI) - there's example
code specifically for those purposes.
If you want to use the SD card for loading images (such as for a color display) look at our
2.8" TFT shield (http://adafru.it/dpJ) and 1.8" TFT breakout tutorials (http://adafru.it/ckK).
Those have examples of how we read BMP files off disk and parse them.
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Download
Transcend microSD card datasheet (http://adafru.it/cma)
EagleCAD PCB files on GitHub (http://adafru.it/rfT)
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